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Manufacturers in the United States (US) continue to experience strong competition from 
countries in low-cost geographies. In order for manufacturers in the US to be able to compete 
with manufacturers in low-cost geographies they have to become more efficient. Therefore, 
manufacturers are introducing more automated machinery and new processes, such as lean 
manufacturing, to become more productive. The use of integrated supply chain management 
systems is another way to reduce costs and help manufacturers become more efficient (Kanak, 
2005; Peterson, Ragatz, & Monczka, 2005; Newrnan, 2003; McLaren, Head, & Yuan, 2002). 
This study confirms Eggebrecht's (2003) findings that manufacturers in Wisconsin 
experience competition from companies in low-cost geographies, especially China. This study 
also assesses the need for supply chain management training in the Eau Claire, Wisconsin area. 
The results of this study indicate that further study should be conducted on the need of 
supply chain management training. The data from this study shows that 52.3% of the 
manufacturers that responded feel competition from companies in low-cost geographies. Of 
those companies experiencing competition, 59.1% see a need for supply chain management 
training. The future study should be narrowed to the SIC codes that this study showed a majority 
of companies having competition from low-cost geographies and also a majority of companies 
stating a need for supply chain management training. 
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Chapter I 
Introduction 
Background Information 
Manufacturers in the United States (US) continue to experience strong competition from 
countries in low-cost geographies. As manufacturing in countries with lower labor costs 
continues to grow, more US manufacturing jobs are lost. Eggebrecht (2003) reported that of the 
small and medium sized manufacturers surveyed in Wisconsin, 66.5% were facing competition 
from Chinese manufacturers. According to the US Department of Labor, Bureau of Labor 
Statistics [BLS] (2005a), the number of manufacturing jobs in the US has dropped from 17 
million in 1995 to 14 million in 2004. The trend is expected to continue downward through 2012. 
The Wisconsin Chamber of Commerce Foundation (2005) has data showing a loss of 65,000 
manufacturing jobs in Wisconsin in two years from 2000 to 2002. 
For US manufacturers to compete with manufacturers in foreign countries, they have to 
become more efficient (BLS, 2005b; Wisner, 1988). Manufacturers are introducing more 
automated machinery and new processes, such as lean manufacturing, to become more 
productive. The use of integrated supply chain management systems is another way to reduce 
costs and help manufacturers become more efficient (Kaynak, 2005; Peterson, Ragatz, & 
Monczka, 2005; Newman, 2003; McLaren, Head, & Yuan, 2002). Sophisticated supply chain 
management tools help companies reduce their inventories, and still meet customer demand. The 
lower inventory improves cash flow and reduces risk of exposure to excess or obsolete material. 
Supply chain management systems allow customers, suppliers, and their suppliers to 
share demand and supply information. When a supplier's supplier knows what the end customer 
is likely to want, plans can be put into place that will most efficiently fill that demand. The raw 
materials can be ready for production in advance of the actual order, thus reducing the time it 
takes to fill the order. When an order is filled faster, the inventory is held for less time and costs 
associate with inventory are reduced. 
If manufacturing companies are to implement new supply chain strategies and systems, 
employees need to be trained in these highly collaborative models (Palumbo & Killian, 2002; 
WorkAmerica, 2000; Alden, 1999). Certification programs train employees in supply chain 
management. In certification programs, supply chain employees learn to develop closer 
relationships with their customers and suppliers, as well as other functional groups within their 
own companies. Unlike traditional supplier-customer contract oriented relationships, more 
personal relationships are critical to collaborative supply chains where highly volatile 
information has to be shared between departments and companies to manage the material flow 
efficiently. Companies are also able to find employees who are already trained and have the 
certification on their resumes and job applications. 
Chippewa Valley Technical College (CVTC) offers certification programs in areas of 
Lean Manufacturing. CVTC has campuses in and around Eau Claire, Wisconsin. "Chippewa 
Valley Technical College delivers superior, progressive technical education which improves the 
lives of students, meets the workforce needs of the region, and strengthens the larger 
community" (CVTC, 2005a) is the mission statement of CVTC. As part of its mission to meet 
the workforce needs of the region, CVTC offers training to support the local manufacturers. For 
example, lean manufacturing training is being addressed in western Wisconsin through CVTC 
(2005b) which offers a Lean Manufacturing Certification. Lean manufacturing training is 
important to manufacturers, because it teaches employees how to reduce waste and better 
organize work areas. The CVTC lean manufacturing certification program, through six full-day 
workshops, teaches manufacturers how to implement lean programs which reduces waste and 
improves profits. 
Supply chain management certification programs are not offered at CVTC. However, Fox 
Valley Technical College in Appleton, Wisconsin, offers an APICS (professional organization 
for operations management) certification in Certified in Production and Inventory Management 
(CPIM) (APICS, 2005). This program is helpful in understanding parts of the supply chain, such 
as inventory management and production control, but is not specifically set up for certification in 
supply chain and is only available online. Inventory management and production control training 
helps companies track their inventory from the receipt of parts, through the warehouse, into 
production, and into finished products, but then training does not typically cover supply chain 
management. Supply chain management is what shares this inventory information with 
customers and suppliers to improve the efficiency of the whole supply chain. 
APICS is launching a new Certified Supply Chain Professional [CSCP] certification 
program in October of 2005 (APICS, 2005). Through market research, APICS found a 
significant gap in availability of certification programs for supply chain management 
professionals. They discovered that there are professionals who want to know more about supply 
chain management, but are unable to find appropriate training. CSCP certification is specifically 
for those professionals that want to learn more about supply chain management. While this 
program may fill the gaps for a certification program in supply chain management, the CSCP 
classes are not expected to be offered in the Eau Claire area (T. Bell, personal communication, 
June 14,2005). The local chapter of APICS is only offering the lower level CPIM classes in Eau 
Claire and are still having difficulty drawing the higher level supply chain managers into the 
local chapter. 
In 2004 the Eau Claire area (Chippewa, Dunn, and Eau Claire counties) had 308 
manufacturing companies (Worknet, 2005). These companies employed nearly 13,000 people. 
The $500 million in wages earned by those employees in 2004 fed the local economy. 
Manufacturers in the Eau Claire area are feeling pressure from companies in low-cost 
geographies. In March of 2004 Rockwell Automation in Eau Claire and Celestica in Chippewa 
Falls announced plant closures (Gunderman, 2004). These closures follow the Mason Companies 
Chippewa Falls factory closure in October of 2003. Manufacturing companies in the Eau Claire 
area need training to help them be competitive. 
Statement ofProblem 
Few opportunities for supply chain management training andlor certification exist in Eau 
Claire, Wisconsin and the surrounding region. However, if manufacturers in the Eau Claire area 
are going to compete with manufacturers in low-cost geographies, they will need to train their 
employees in the new supply chain management strategies and systems. These highly 
collaborative supply chains will help manufacturers reduce costs and become more efficient. 
Purpose of the Study 
The purpose of this study is to evaluate the manufacturers' perceived need of supply 
chain management certification programs in the Eau Claire, Wisconsin area. 
Research Objectives 
The objectives for this study are. 
1. Confirm how many manufacturing companies in the Eau Claire area are facing 
competition from companies in low-cost geographies. Eggerbrcht's (2003) study showed 
that 66.5% of small and mid sized manufacturers in Wisconsin were experiencing 
competition from China based companies. Are the manufacturers in the Eau Claire, 
Wisconsin area still experiencing competition from low-cost geographies, such as China? 
2. Identify the number of manufacturers in the Eau Claire area that have implemented 
integrated supply chain models. This study will determine how many manufacturing 
companies in the Eau Claire area have implemented integrated supply chain models. 
3. Determine if supply chain management employees have been trained in supply chain 
strategies and systems. To implement and sustain a supply chain model, manufacturers 
need trained employees. This study will determine how many manufacturers in the Eau 
Claire area have used in-house training their supply chain employees in the new models. 
4. Determine how many manufacturers in the Eau Claire area have used external 
organizations to train their supply chain employees in new models. 
5. Determine if manufacturers in the Eau Claire area know where supply chain management 
certification or training is offered to have their supply chain management employees 
trained. For companies who communicate a need to do training, determine if they know 
where to have the training done. 
Signijkance of the Study 
Wisconsin companies employee 568,000 people in manufacturing jobs (Wisconsin 
Chamber of Commerce Foundation, 2005). With the increased competition, manufacturers have 
to become more efficient to preserve as many of those jobs as possible. This study is important 
for the following reasons: 
1. Data gathered may help manufacturing employees in the Eau Claire area keep their jobs. 
If the results of this study can help manufacturers become more efficient, they can better 
compete with companies in low-cost geographies and preserve more of their 
manufacturing jobs. 
2. Date from the Eau Claire area may help manufacturers in other areas in Wisconsin. If the 
results help Eau Claire area manufacturers become more efficient, further study may find 
that the information can be used to help other manufacturers in Wisconsin. 
Definition of Terms 
1. APICS - The organization for operations management (APICS, 2005) 
2. Inventory-- A list of materials, work in process, and/or finished goods (Webster's, 2005) 
3.  Supply chain -- The chain of suppliers, manufacturers, wholesalers, distributors and 
stores that enable a product to be made, sold and delivered (Centipedia.com, 2005) 
Limitations 
1. This study is related to manufacturers surveyed in the Eau Claire area. Therefore, the 
results of this study are only generalized to the region surveyed and should not be 
considered applicable to Wisconsin manufacturers outside the Eau Claire area. 
2. This study is related to manufacturers only. Therefore the results of this study are only 
generalized to manufacturers and should not be considered applicable to other industries. 
3. This study will only consider the results of manufacturers who agree to participate in the 
study. Lack of response from companies may affect the results of the study. 
Chapter I1 
Literature Review 
Introduction 
This chapter will discuss the history of supply chain management and the role it has 
played in manufacturing. It will also discuss how competition from low-cost geographies is 
affecting manufacturing in Wisconsin. The chapter will summarize the importance of supply 
chain management training to help Wisconsin manufacturers remain competitive in the global 
marketplace. 
Supply Chain Management 
In the early 1 99OYs, it took an averaged of 15 to 30 days for companies to fill a customer 
order (Bowersox, Closs, & Cooper, 2002). In an effort to keep the order fulfillment time down, it 
was common for companies to stockpile inventory. Even with large inventories, companies still 
experienced stock outs and other delays due to the large number of product variations. 
Since the industrial revolution, business models guided management decisions about 
anticipating customer requirements. In the anticipatory business model (see Figure 1 on the next 
page), companies work from marketing forecasts and try to predict the customer demands 
(Bowersox, Closs, & Cooper, 2002). Manufacturers buy components and build product based on 
the forecast. As forecasters make incorrect decisions based on forecasts, companies would have 
the wrong products in inventory when customer orders would come in. This would lead to excess 
inventory, which was expensive for companies to keep on hand. It is important to note that this 
practice was being done by others in the market, meaning the manufacturer's suppliers were also 
following this model based on anticipation of requirement, and their suppliers, and so on. In this 
environment the business relationships were adversarial. Companies wanted the others to incur 
the expense of excess inventories when forecasts drove the wrong products. 
Figure 1. Anticipatory Business Model 
During the 1990s, with the rapid advancement of computers and information transfer, 
companies began to build more collaborative relationships. Information, such as forecasts and 
customer orders, could be transferred quickly and product cycle times were reduced. 
Manufacturers still used the anticipatory business model, but were able to exchange information 
more quickly and more often. 
In the 1980s and early 1990s, companies measured their operational effectiveness 
functionally (Anderson, 1999). Each department was measured on how cost effective they were. 
For example, logistics negotiated the lowest freight costs, purchasing negotiated the lowest 
material cost, and manufacturing worked to build products with the lowest production costs. 
During the 1990s, a shift began in corporate strategy toward delighting the global 
customers. Customers became more demanding in the configuration of their product and in the 
delivery time. Customers wanted more choices and didn't want to wait for it. In order to meet 
these new customer demands, companies had to develop more collaborative relationships with 
their customers and suppliers. Companies also had to develop new metrics to measure their 
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effectiveness. For example, the cheapest mode of transportation may not be the best solution to 
meeting customer needs, production cycle times, or inventory levels. 
With the advances in information technology, companies continue to become more 
collaborative. Now, instead of just sharing information such as forecast and customer orders 
electronically, companies are engaged in joint planning and operations with customers and 
suppliers. These companies share new product introduction plans and day-to-day operations 
information with the goal of the entire supply chain becoming more efficient (Bowersox, Closs, 
& Cooper, 2002). 
With this type of joint planning, a new response-based model came into existence (see 
Figure 2). In this model, the critical functions are completed after the customer order is received 
and the quick and inexpensive sharing of information between companies allows for improved 
operational control (Bowersox, Closs, & Cooper, 2002). The companies who use this model are 
able to synchronize their operations, which allows for reduced inventory and elimination of 
duplicate efforts. 
Figure 2. Response-based Business Model 
The response-based business model is similar to the traditional build-to-order model. The 
main differences are that the response-based model has a shorter cycle time from receipt of order 
to delivery and it handles more customization. A typical cycle time is 3 days compared to the 
average 10- 15 days as previously mentioned. 
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Manufacturers' Competition 
Research reported by Wisner (1 988) showed that Wisconsin manufacturers at that time 
experienced competition from foreign manufacturers. In order to increase productivity, 
manufacturers implemented manufacturing technologies to integrate production systems. In 
1988, these technologies included Materials Requirement Planning (MRP) systems and Just-In- 
Time (JIT) strategies. Wisner also reported that most Wisconsin manufacturers did not have the 
in-house expertise to implement these new technologies into their operations. 
In 2003, Eggebrecht researched on the effects of foreign competition on manufacturers in 
Wisconsin, but his study focused specifically on competition fiom China. According to 
Eggebrecht (2003), China is no longer just a supplier of cheap toys and textiles. China now has 
high tech foundries and other manufacturing facilities that can produce most anything that has 
been produced in the US. Eggebrecht reported that of the small and medium sized manufacturers 
surveyed in Wisconsin, 66.5 percent were facing competition from Chinese manufacturers. 
According to the US Department of Labor, Bureau of Labor Statistics [BLS] (2005a), the 
number of manufacturing jobs in the US dropped from 17 million in 1995 to 14 million in 2004. 
The trend is expected to continue downward through 2012. The Wisconsin Chamber of 
Commerce Foundation (2005) has data showing a loss of 65,000 manufacturing jobs in 
Wisconsin between 2000 and 2002. 
Vargo (2003) gave testimony to a congressional subcommittee that manufacturing is vital 
to the US economy. While manufacturing makes up only 16 percent of the US output, it conducts 
60 percent of the research and development in the US, and manufacturing makes up 80 percent 
of the US exports. As a comparison, US farmers export about $50 billion a year and US 
manufacturers export almost that amount each month. 
A poll of approximately 360 manufacturers in northeast Ohio showed that 85 percent of 
respondents lose between 5 percent and 20 percent of their bids on jobs to Chinese companies. 
The remaining 15 percent said things are even worse: they lose one-third to more than half their 
bids to Chinese producers (Prizinsky, 2003). 
Summary 
For US manufacturers to compete with manufacturers in foreign countries, they have to 
become more efficient (BLS, 2005b; Wisner, 1988). Manufacturers are introducing more 
automated machinery and new processes, such as lean manufacturing, to become more 
productive. The use of integrated supply chain management systems is another way to reduce 
costs and help manufacturers become more efficient (Haynak, 2005; Peterson, Ragatz, & 
Monczka, 2005; Newman, 2003; McLaren, Head, & Yuan, 2002). Sophisticated supply chain 
management tools help companies reduce their inventories and still meet customer demand. The 
lower inventory improves cash flow and reduces risk of exposure to excess or obsolete material. 
If manufacturing companies are to implement new supply chain strategies and systems, 
employees need to be trained in these highly collaborative models (Palumbo & Killian, 2002; 
WorkAmerica, 2000; Alden, 1999). Certification programs train employees in supply chain 
management. By participating in such programs, supply chain employees learn to develop closer 
relationships with their customers and suppliers, as well as other functional groups within their 
own companies. Relationships are critical to collaborative supply chains where highly volatile 
information has to be shared between departments and companies to manage the material flow 
efficiently. Furthermore, employees who have proven their competence by becoming certified 
are able to show their certification on resumes and job application when seeking new 
employment. 
Chapter I11 
Methodology 
Introduction 
This chapter will describe the research population and selection procedure. It will also 
discuss the survey instrument and the collection of data. Data collection process will be 
described, along with limitations of the data collection instrumentation. 
Selection and Description of Sample 
The research population consists of manufacturers in the Eau Claire, Wisconsin area as 
listed in the 2004 Wisconsin Manufacturers Directory. The directory lists manufacturers by 
Standard Industrial Classification Index [SIC] and geographic location. This study includes the 
counties of Chippewa, Dunn, and Eau Claire. 
The population will be further broken down by SIC code. The SIC is a system devised by 
the US Office of Management and Budget for categorizing all businesses by the type of activities 
they perform. The activities are represented by a four-digit SIC code. The manufacturing 
activities are represented by 2000 and 3000 series SIC codes. The first two digits of the SIC code 
represent the major group activity classification of the industry. For example, SIC 23XX 
designates apparel and other textile products and SIC 34XX designates fabricated metal 
products. This study will use the same SIC codes as Eggebrecht's (2003) study and they are: 
SIC 22 Textile mill products 
SIC 23 Apparel and other textile products 
SIC 26 Paper and allied products 
SIC 28 Chemical and allied products 
SIC 30 Rubber and misc. plastic products 
SIC 34 Fabricated metal products 
SIC 35 Industrial machinery and equipment 
SIC 36 Electrical and electronic equipment 
SIC 37 Transportation equipment 
SIC 39 Games, toys, etc. and sporting goods NEC 
Chippewa County has 59 manufacturers with above SIC codes, Durn has 29, and Eau 
Claire has 90, for a total of 178 manufacturers surveyed. 
Instrumentation 
The survey instrument was a two page questionnaire that was developed by the 
researcher, with the assistance of the Research Services department at UW-Stout. To increase 
face validity, each survey item was matched to a research objective. Table 1 on the next page 
shows the relationships between each survey item and the study's research objectives. 
Table 1 
Survey Items Relation to Research Objective 
Research Objective Survey Item(s) 
1. Is your company facing competition 
1. Confirm how many manufacturing from low-cost geographies, such as 
companies in the Eau Claire area are China, Mexico, or India? 
facing competition from companies in 2. If you answered yes to question #l ,  
low-cost geographies. from which countries are you facing 
competitions? 
3. Overall, firms operating in countries 
such as China, Mexico, and India.. . .. 
4. Does your company have an integrated 
2. Identity the number of manufacturers in supply chain? 
the Eau Claire area that have 5. Do you see a need for supply chain 
implemented integrated supply chain management personnel to be trained in 
models. integrated supply chain management 
strategies? 
6. Has your company trained your supply 
3. Determine how many manufacturers in chain management personnel in 
the Eau Claire area have trained their integrated supply chain management 
supply chain employees in new models strategies and systems? 
using in-house training. 
7. Where did you train your supply chain 
4. Determine how many manufacturers in management personnel in integrated 
the Eau Claire area have used external supply chain strategies and systems? 
organizations to train their supply chain 
employees in new models. 
8. If and when you see a need to train 
5. For companies who communicate a your supply management personnel, 
need to do training, determine if they where would you arrange the training? 
know where to have the training done. 9. Would you like to be contacted with 
follow up information on supply chain 
management training? 
Making questionnaires respondent-friendly can increase response rates from those who 
are least likely to respond to surveys (Dillman, 2000). The questionnaire design was reviewed by 
UW-Stout research advisor, Juli Taylor, and the UW-Stout statistician, Christine Ness. Question 
formatting was revised by Christine Ness to group like questions and to clarify instructions. The 
researcher also adjusted formatting so the questionnaire would fit on a single two-sided 8- 
112"xll" paper. A light green paper was used for the questionnaire so that the black text was still 
easily readable, yet it was easy to differentiate it in the mailing from the cover letter and stamped 
return envelope. 
To increase the questionnaire's content validity, a subject matter expert, Frank Borg of 
the Northwest Wisconsin Manufacturing Outreach Center (NWMOC) at UW-Stout, reviewed the 
questionnaire. To enhance questionnaire reliability, the questions related to the first research 
objective as shown in Table 1 on the previous page were selected from Eggerbercht's (2003) 
study on the China-based manufacturing on greater Wisconsin manufacturers. A copy of the 
instrument is attached in Appendix A. 
Data Collection 
The survey instrument was mailed to the research population of 178 manufacturers in the 
Eau Claire area. The mailing included a cover letter that explained the purpose of the research, a 
copy of the survey instrument on light green paper, and a self-addressed stamped return 
envelope. According to Dillman (2000), a self-addressed stamped return envelope can increase 
response rate because respondents may not want to waste the stamp. A copy of the cover letter is 
attached in Appendix B. 
The survey was mailed out on February 21,2006. If less than 20 percent of surveys were 
returned the researcher planned to do a telephone follow-up to increase the response rate. 
Responses were accepted through March 14. Forty-seven responses came in between February 
23 and March 14. See Table 2 for returns by SIC code. 
Table 2 
Mailing, bv SIC 
SIC Number of surveys Number of surveys Percent 
mailed returned Returned 
28xx Chemical and allied 10 
products 
36xx Electrical and 
electronic equipment 
3 5xx Industrial machinery 6 1 
and equipment 
30xx Rubber and misc. 19 
plastic products 
34xx Fabricated metal 
products 
39xx Games, toys, etc. 22 
and sporting goods NEC 
23xx Apparel and other 8 
textile products 
22xx Textile mill products 3 0 0.0 
26xx Paper and allied 
products 
37xx Transportation 8 0 0.0 
equipment 
Total 178 47 26.4 
The total response was 47 or 26 %. One survey was excluded because the respondent 
emailed the researcher to say their organinzation was not a manufacturing company. Another 
was excluded because the SIC code on the response was changed to 203 1, which was not part of 
the survey population, and a third because it had no responses marked. With these adjustments 
the response was 44 or 25%. Based on the response rate, no follow up was done by the 
researcher. 
Data Analysis 
Raw data was analyzed by the UW-Stout statistician Christine Ness using Statistical 
Package for the Social Sciences (SPSS) software. Analysis shows percentages and frequency of 
responses per survey question, cross tabulation, mean and standard deviation. Only the 
researcher and university statistician had access to the raw data. Question #9 was a voluntary 
question that asked if the respondents were interested in being contacted with additional 
information on supply chain management. For those who requested additional information, only 
the subject's name, company name, and telephone number were shared with NWMOC at UW- 
Stout for follow up information on supply chain management. 
Limitations 
1. This study is related to manufacturers surveyed in the Eau Claire area. Therefore, the 
results of this study are only generalized to the region surveyed and should not be 
considered applicable to Wisconsin manufacturers outside the Eau Claire area. 
2. This study is related to manufacturers only. Therefore the results of this study are only 
generalized to manufacturers and should not be considered applicable to other industries. 
Chapter IV 
Results 
Introduction 
A survey was given to 178 manufacturers in Chippewa, Dunn, and Eau Claire counties in 
western Wisconsin. The survey had two main purposes; first, to follow up on a previous study 
regarding competition from low-cost geographies and second, to determine if manufacturers 
perceive a need for supply chain management training in the area. 
Table 3 shows the responses by SIC code. The largest number of responses, 17 or 38.6%, 
came from SIC 35, which is industrial machinelequipment. 
Table 3 
Response by SIC 
SIC Frequency Percent 
3 5xx industrial machlequip 17 38.6 
34xx fabricated metal 6 13.6 
28xx chemical products 5 11.4 
30xx rubberlmisc. plastics 5 11.4 
23xx apparellother textile 1 2.3 
3 9xx games/toys/sport goods 3 6.8 
Total 44 100.0 
The first question in the survey asked manufacturers if their company was experiencing 
the effects of competition from low-cost geographies, such as China, Mexico, or India. As shown 
in Table 4, a majority of the companies that responded say they were feeling competition from 
low-cost geographies. 
Table 4 
Response to Competition 
Frequency Percent 
Yes 23 52.3 
No 2 1 47.7 
Total 44 100.0 
For the respondents who said their companies were facing competition, the second 
question asked from which countries they were facing competition. As shown in Table 5, of the 
23 who responded yes to the first question, 21 responded that they faced competition from 
China. 
Table 5 
Low-cost Geography Competition 
China Mexico India Thailand Other 
Frequency % Frequency % Frequency % Frequency % Frequency % 
Yes 2 1 91.3 8 34.8 5 21.7 3 . 13.0 4 17.4 
Total 23 00.0 23 100.0 23 100.0 23 100.0 23 100.0 
The third question asked respondents to rate their opinion to the following statement: 
Overall, firms in countries such as China, Mexico, and India can produce at less cost, are more 
highly tooled, can produce with cheaper labor, do not face environmental restrictions, and are not 
concerned about intellectual property. The opinion scale ranged from 1 for strongly disagree to 5 
for strongly agree. Table 6 shows the mean and standard deviation. One respondent noted on 
their response that they were a small business and this question didn't apply, so there were only 
43 responses. Respondents agreed that businesses in low-cost geographies could produce at less 
cost, had cheaper labor, did not face environmental restriction and were not concerned about 
intellectual property. The respondents did not agree that these companies could produce with 
quicker turnaround or that the businesses were more highly tooled. 
Table 6 
Opinions on Firms in Low-cost Geographies 
Statement Mean Standard Deviation 
Can produce with cheaper labor 4.79 .675 
Can produce at less cost 4.58 .545 
Do not face environmental restrictions 4.12 .823 
Are not concerned about intellectual 3.91 .841 
property 
Are more highly tooled 2.26 .621 
Can produce with quicker turnaround 2.21 .861 
22 
The fourth question asked respondents if their company has an integrated supply chain. 
As shown in Table 7, a majority of the respondents, 24 or 54.5%, said they did not have 
integrated supply chains. 
Table 7 
Response on Integrated Supply Chains 
Frequency Percent 
Yes 20 45.5 
No 24 54.5 
Total 44 100.0 
The fifth question was very important for this research. It asked if the manufacturers 
need their supply chain management personnel to be trained in integrated supply chain 
management strategies. Table 8 shows that a majority of the respondents, 24 or 54.5%, said they 
did not have a need for training. 
Table 8 
Response to Need for Training 
Frequency Percent 
Yes 19 43.2 
No 24 54.5 
Did not respond 1 2.3 
Total 44 100.0 
The sixth question asked if their company has trained their supply chain management 
personnel in integrated supply chain management strategies and systems. Table 9 shows that 
only 9 or 20.5% of the companies that responded have trained their employees in supply chain 
management. 
Table 9 
Response to Training 
Frequency Percent 
Yes 9 20.5 
Total 44 100.0 
The seventh question was a follow up to question six and asked if the respondent's 
company had trained their employees in supply chain managements strategies and systems, 
where did the training take place? More than one response could be marked. In house training 
was the most common response. (see Table 10) 
Table 10 
Training Location 
Frequency 
In house 7 
APICS 3 
University 3 
Technical College 1 
NWMOC 1 
Total 15 
The eighth question asked where the company would train their employees in supply 
chain management when, and if, the need arose. One respondent did not answer this question, so 
there were only 43 responses. More than one response could be marked. The most common 
responses were in house and technical college with 21 and 18 responses respectively (see Table 
11). 
Table 11 
Future Training Location 
Frequency 
In house 
Technical College 
University 11 
NWMOC 
APICS 
Don't Know 10 
Other 3 
Total 84 
The final question asked if the respondent would like to be contacted with follow up 
information on supply chain management training (see Table 12 on the next page). For those 
who answered yes, name and telephone number they provided were forwarded on to NWMOC at 
UW-Stout. 
Table 12 
Follow up Information Requested 
Frequency Percent 
Yes 11 25.0 
No 32 72.7 
Total 43 97.7 
Cross tabulation between the first question, regarding if the manufacturer felt competition 
from low-cost geographies, and question five questions regarding supply chain management 
training was conducted. The companies that said they felt competition from low-cost 
geographies were more likely to have integrated supply chains and also more likely to see a need 
for training in supply chain management (see Table 13). 
Table 13 
Cross Tabulation between Competition and Integrated Supply Chains 
Competition 
Yes No 
Do you have integrated supply chain? 
Yes 12 (52.2%) 8 (38.1%) 
No 11 (47.8%) 13 (61.9%) 
Do you see a need for training? 
Yes 13 (59.1%) 6 (28.6%) 
No 9 (40.9%) 15 (71.4%) 
Has your company trained in supply chain? 
Yes 16 (26.1%) 3 (14.3%) 
No 17 (73.9%) 18 (85.7%) 
The statistician also ran a cross tabulation between SIC and competition from low-cost 
geographies, and between SIC and the reported need for supply chain management training. 
Table 14 shows that respondents from SIC codes for apparel, fabricated metal, industrial 
machines, and electrical were more likely to have competition from low-cost geographies. 
Table 14 
. 
Competition from Low-cost Geographies by SIC 
SIC Competition from low-cost geographies 
Yes No 
3 5 Industrial machlequip 1 0 (5 5.8%) 7 (41.2%) 
36 Electricallelectronic 5 (71.4%) 2 (28.6%) 
34 Fabricated metal 4 (66.7%) 2 (33.3%) 
30 Rubberlmisc. plastic 2 (40.0%) 3 (60.0%) 
28 Chemical products 1 (20.0%) 4 (80.0%) 
23 Apparellother textile 1 (100.0%) 0 (0.0%) 
39 Gamesltoyslsport goods 0 (0.0%) 3 (100.0%) 
Table 15 on the next page shows the cross tabulation between SIC and the reported need 
for training. SIC codes for apparel, chemical, fabricated metal, electrical, and games were more 
likely to indicate a need for supply chain management training. 
Table 15 
Reported Need for Training by SIC 
SIC Need for supply chain management training 
Yes No 
36 ElectricaVelectronic 5 (71.4%) 2 (28.6%) 
34 Fabricated metal 4 (66.7%) 2 (33.3%) 
35 Industrial machlequip 3 (18.8%) 13 (81.3%) 
28 Chemical products 3 (60.0%) 2 (40.0%) 
39 Games/toys/sport goods 2 (66.7%) 1 (33.3%) 
30 Rubberlmisc. plastic 1 (20.0%) 4 (80.0%) 
23 Apparellother textile 1 (100.0%) 0 (0.0%) 
Chapter V 
Summary, Conclusions, and Recommendations 
Summary 
The purpose of this study was to evaluate the need for supply chain management 
certification training for manufacturers in the Eau Claire, Wisconsin area. A secondary purpose 
was to confirm a previous study regarding competition from businesses in low-cost geographies 
as reported by Eggebrecht (2003). 
A two-sided single page questionnaire was developed to survey manufacturers in the 
Wisconsin counties of Chippewa, Dunn, and Eau Claire within a set of Standard Industrial 
Classification Index [SIC] codes. There was a 25% response rate to the survey. Raw data was 
analyzed by the UW-Stout statistician Christine Ness using Statistical Package for the Social 
Sciences (SPSS) software. 
Conclusions 
The first objective of this study was to confirm how many manufacturing companies in 
the Eau Claire area were facing competition from companies in low-cost geographies. The data 
from this study shows that 52.3% of the manufacturers that responded feel competition from 
companies in low-cost geographies. Of those who have said they sense competition, 91.3% 
stated the competition was from companies in China. This affirms to Eggebrecht's (2003) 
findings that 66.5% of small and medium sized manufacturers in Wisconsin felt competition 
from companies operating in China. 
The second objective was to identify the number of manufacturers in the Eau Claire area 
that have implemented integrated supply chain models. This study found that only 20.5% of 
manufacturers responding to the survey reported training their employees in supply chain 
management. 
The third objective was to identify how many manufacturers in the Eau Claire area have 
used external organizations to train their supply chain employees in new models. This study 
found that of those organizations that have trained their employees in supply chain management, 
77.8% conducted the training in house, which would support the perceived shortage of training 
programs in the area. 
The fourth and final objective was to determine if manufacturers in the Eau Claire area 
knew where supply chain management certification or training is offered to have their supply 
chain management employees trained. This study found that of the manufacturers who saw a 
need for supply chain management training, 48.8% would conduct the training in house. 
This study also supports Eggebrecht's (2003) findings on manufacturers' opinions on 
firms operating in China. The mean results from both studies are compared in Table 16 on the 
next page. 
Table 16 
Study Comparison on Firms in Low-cost Geographies 
Firms in low-cost geographies (China). . . 
Maes' 2006 Study Eggebrecht's 2003 Study 
. . . Can produce at less cost 
SA A U D SD SA A U D SD 
5 4 3  2 1 5 4 3 2  1 
t 
4.58 
t 
4.7 
. . .Can produce with quicker turnaround 
SA A U D SD SA A U D SD 
5 4 3 2  1 5 4 3 2  1 
. . .Are more highly tooled 
SA A U D SD SA A U D SD 
5 4 3 2  1 5 4 3 2  1 
. . .Can produce with cheaper labor 
.Do not face environmental restrictions 
... Are not concerned with intellectual property 
SA A U D SD SA A U D SD 
5 4 3 2  1 5 4 3 2  1 
With the presence of competition confirmed, answers to the primary purpose of the study, 
to evaluate the need for supply chain management training for manufacturers in the Eau Claire, 
Wisconsin area, became evident. Only forty-four percent of companies surveyed said they had an 
integrated supply chain. Likewise, only forty-four percent said they saw a need for supply chain 
management training. However, when the researcher reviewed the cross tabulation data between 
competition and integrated supply chain, the data told a different story. 
Fifty-two percent of the manufacturers, who said they felt competition from companies in 
low-cost geographies, also said that they had integrated supply chains. Fifty-nine percent of 
those same companies feeling competition said they saw the need for training in supply chain 
management. These finding are supported by the review of literature which states that increased 
competition requires companies to become more efficient and one way of becoming more 
efficient is through the integration of their supply chains (Haynak, 2005; Peterson, Ragatz, & 
Monczka, 2005; Newman, 2003; McLaren, Head, & Yuan, 2002). 
Recommendationsfor Further Study 
Wisconsin companies employee 568,000 people in manufacturing jobs (Wisconsin 
Chamber of Commerce Foundation, 2005). With the increased competition, manufacturers have 
to become more efficient to preserve as many of those jobs as possible. Training providers need 
to continue to study supply chain management training needs to support this population. 
Therefore, further study should be conducted on the need of supply chain management training. 
The future study should be narrowed to the SIC codes that this study showed a majority of 
companies having competition from low-cost geographies and also a majority of companies 
stating a need for supply chain management training. These SIC codes would include apparel, 
fabricated metal, and electrical. To expand the target group, the next study should identify other 
industries that are experiencing competition from low cost geographies so that future studies are 
not limited to manufacturers only. 
This study is related to manufacturers surveyed in the Eau Claire area. Therefore, the 
results of this study are only generalized to the region surveyed and should not be considered 
applicable to Wisconsin manufacturers outside the Eau Claire area. Future studies should have a 
target group that is expanded to include all manufacturers in the state of Wisconsin in the stated 
SIC codes. 
Future studies should have objectives related to the type of training needed and also the 
location of the training. This study showed that a majority of organizations that conducted 
training or that saw a need for future training would do the training in house. Future studies 
should also research training methods that can be supported in house. 
References 
Alden, J. (1999). Just-in-time employees: UPS and the knowledge supply chain. Tomorrow's 
workplace today: Profiles of excellence in business leadership, volume 1, number 1. 
Based on speech given at the Annual meeting of the national alliance of business. 
Retrieved May 29,2005 from EBSCOhost database (ERIC No. ED440244). 
Anderson, D. L. (1999). Achieving supply chain excellence through technology. San Francisco: 
Montgomery Research, Inc. 
APICS. (2005) Certified supply chain professional (CSCP). Retrieved June 5,2005 from 
http://www.apics.org/Certification/CSCP/default.htm 
BLS. (2005a). Retrieved May 30,2005 from http://www.bls.gov/iag/manufacturing.htm 
BLS. (2005b). Retrieved May 30,2005 from http://www.bls.gov/oco/ocos217.htm 
Bowersox, D. J., Closs, D. J., & Cooper, M. (2002). Supply chain logistics management. 
Boston: McGraw-Hill. 
Centipedia.com. (2005). Retrieved June 1,2005 from 
http://www.centipedia.com~articles/Supply~chain 
CVTC. (2005a). Retrieved June 14,2005 from http://www.cvtc.edu~Welcome/Mission.htm 
CVTC. (2005b). Retrieved June 5,2005 from 
http://www.cvtc.edu/Events/LeanCertFlyerReorm2OO5 .pdf 
Dillman, D.A. (2000). Mail and Internet Surveys. New York: John Wiley & Sons, Inc. 
Eggebrecht, J. 0. (2003). Impact of China-based manufacturing on greater Wisconsin 
manufacturing companies. University of Wisconsin-Stout database. (online version) 
Gunderman, M. (2004, April I). Celestica to shut down. The Chippewa Herald, pp. Al ,  A2 
Kaynak, H. (2005). Implementing JIT Purchasing: Does the level of technical complexity in the 
production process make a difference? Journal of Managerial Issues. Spring 2005. 
McLaren, T., Head, M., & Yuan, Y. (2002). Supply chain collaboration Atlernatives: 
Understanding the expected costs and benefits. Internet research v12 n4 p348-64. 
Retrieved May 29,2005 from EBSCOhost database (ERIC No. EJ656205). 
Newman, J. (2003, November 9). Made in Wisconsin in trouble; Manufacturers cutting jobs 
around state. Wisconsin state journal. Retrieved May 29, 2005 from ProQuest 
database (ProQuest document ID 443592371). 
Palumbo, D. B., & Killian, T. (2002). Learner relationship management: Impacting the top and 
bottom line. Report from E-learn 2002 world conference on E-learning in corporate, 
government, healthcare, & higher education. Retrieved May 29,2005 from EBSCOhost 
database (ERIC No. ED479592). 
Peterson, K. J., Ragatz, G. L., & Monczka, R. M. (2005). An examination of collaborative 
planning effectiveness and supply chain performance. Journal of Supply Chain 
Management. Spring 2005. Retrieved May 28,2005 from ProQuest database. 
Prizinsky, D (2003). China. A massive influence on industry. Crain 's Cleveland Business, 24, 
1-2. Retrieved July 20,2005 from EBSCOhost database (MasterFile Premier). 
Skills certificates signal competencies in a demand-driven economy. (2000, March). 
Workamerica v l7  i3. Retrieved May 29,2005 fiom EBSCOhost database (ERIC No. 
ED440243). 
Vargo, F. (2003). Effect of Chinese exchange rate on US economy. FDCH Congressional 
Testimony. Retrieved July 20,2005 from EBSCOhost database (MasterFile 
Premier). 
Webster's (2005). Springfield, MA: G. & C. Memam Company. 
Wisconsin Chamber of Commerce Foundation. (2005). Retrieved May 30,2005 from 
http://www.wischamberfoundation.orglWorkforceDevelopment/display.c?=5 1 
Wisner, S. M. (1988). Descriptive study of Wisconsin manufacturers for use by the Stout institute 
for the advancement of manufacturing (SIAM). University of Wisconsin-Stout. 
Worknet. (2005). Wisconsin's worknet. Retrieved June 14,2005 fiom 
http://worknet.wisconsin.gov/worknet/daindustry. aspx?menuselection=da 
Appendix A 
Survey Instrument 
This research has been approved by the UWStout IRB as required by the Code of 
Federal Regulations Title 45 Part 46. 
Supply Chain Management Survey 
Please fill in your information below: 
Title: 
Business Name: 
SIC: 
Please put an X on the appropriate box. 
1. Is your company facing competition from low-cost geographies, such as China, Mexico, or 
India? 
A. Yes - continue with question #2 
B. No - skip to question #3 
2. If you answered yes to question #I,  from which countries are you facing competition? 
(Check all that apply) 
China 
Mexico 
India 
Thailand 
Other, please list 
Circle the appropriate response 'about your level of agreementldisagreement 
with the following statements. Please use the following scale: 
SA = Strongly Agree A = Agree U = Uncertain D = Disagree SD = Strongly 
Disagree 
3. Overall, firms operating in countries such as China, Mexico, and India . . . .. 
a) . . . can produce at less cost SA A U D SD 
b) . . . can produce with quicker turnaround. SA A U D SD 
c) . . . are more highly tooled - SA A U D SD 
(meaning they have better technology, 
better use of machine tools, and better equipment). 
d) . . . can produce with cheaper labor. SA A U D SD 
e) . . . do not face environmental restrictions. SA A U D SD 
f) . . . are not concerned about intellectual property. SA A U D SD 
Definition: Intewated Supplv Chains use strategic alliances 
between companies and their suppliers and customers. 
Please put an X on the appropriate box. 
4. Does your company have an integrated supply chain? 
A. Yes 
B.No 
5. Do you see a need for your supply chain management personnel (planners/buyers/master 
schedulers/production control) to be trained in integrated supply chain management 
strategies? 
A. Yes 
B.No 
6. Has your company trained your supply chain management personnel (planners/buyers/master 
schedulers/production control) in integrated supply chain management strategies and 
systems? 
A. Yes - continue to question #7 
B. No - skip to question #8 
Where did you train your supply chain management personnel in integrated supply chain 
strategies and systems? (check all that apply) 
A. In house 
B. APICS training, either online or classroom 
C. Local technical college, either online or classroom 
D. Local university, either online or classroom 
E. NWMOC (Northwestern Wisconsin Manufacturing Outreach Center) 
F. Other, please list 
8. If and when you see a need to train your supply chain management personnel, 
where would you arrange the training? (check all that apply) 
A. In house 
B. APICS training, either online or classroom 
C. Local technical college, either online or classroom 
D. Local university, either online or classroom 
E. NWMOC (Northwestern Wisconsin Manufacturing Outreach Center) 
F. Other, please list 
G. Don't know 
9. Would you like to be contacted with follow up information on supply chain management 
training? 
Yes, Name: Phone Number: 
No 
Thank you for your participation! 
Appendix B 
Survey Cover Letter 
February 20,2006 
Dear Operations Manager, 
I am a graduate student at the University of Wisconsin-Stout conducting a research survey to 
determine "supply chain management" training needs of manufacturers in the Chippewa Valley. 
I am also following up on a previous study regarding competition from manufacturers in low- 
cost geographies. Your company has been identified as a manufacturer in Chippewa, Dunn or 
Eau Claire County. For this reason your expertise and response to this survey will assist me in 
determining if there is a need for certification training program(s) in "supply chain management" 
for manufacturers in the Chippewa Valley. 
The enclosed survey should be completed by an individual in your company with knowledge of 
your supply chain management training needs. Please respond to the survey as detailed by the 
instructions given for each question. 
Your name will not be included on any documents. I do not believe that you can be identified 
from any of this information. Your company name will only be included in raw data for follow- 
up purposes and will not be shown in my final report. Your participation in this study is entirely 
voluntary. You may choose not to participate without any adverse consequences to you. 
The two-page survey will take approximately ten minutes to complete. Upon completion of the 
survey, please return it to me in the enclosed, addressed, stamped envelope. I would like to 
thank you for your willingness to take the time to complete the enclosed survey. 
This study has been reviewed and approved by The University of Wisconsin-Stout's Institutional 
Review Board (IRB). The IRB has determined that this study meets the ethical obligations 
required by federal law and University policies. If you have questions or concerns regarding this 
study please contact the Investigator or Advisor. If you have any questions, concerns, or reports 
regarding your rights as a research subject, please contact the IRB Administrator. 
Investigator: IRB Administrator: 
Jim Maes Sue Foxwell, Director, Research 
7 15-232-7888; maesj@uwstout.edu Services 
152 Vocational Rehabilitation Bldg. 
Advisor: UW-Stout 
Juli Taylor Menomonie, WI 5475 1 
7 1 5-232- 1443; taylorju@uwstout.edu 71 5-232-2477 
foxwells@uwstout.edu 
Sincerely, 
Jim Maes 
